
Contact Information:
Krystal Gassen, PharmD

Department of Pharmacy Services
krystal.gassen@ascension.org

Evaluating the use of alteplase for full thickness frostbite in a regional burn center
Authors*: Krystal Gassen, PharmD • John Knebel, PharmD, BCPS • Clint Coleman, PharmD • Patricia Haugh, RN, MSN, CCRN-K • Nicholas Meyer, MD 

Affiliations: Ascension Columbia St. Mary’s Hospital Milwaukee • Ascension Wisconsin

American Society of Health-System Pharmacists 2019 Midyear Clinical Meeting • Presentation 11-405

Background:
Frostbite and Alteplase
• Frostbite is the result of tissue destruction, that occurs through cold-induced cell 

death and reperfusion complications

• Typical treatment of frostbite consists of prehospital care, rewarming, wound care, 
infection prevention, and surgery

• In eligible patients, early thrombolytic therapy can limit the development of 
microvascular thrombosis and prevent reperfusion injury in severe frostbite

Literature for Severe Frostbite
• Due to the limited patient population, data on best practice is limited

• The majority of literature for treatment of severe frostbite is from Hennepin 
County Medical Center in Minneapolis. This facility has extensive knowledge on the 
treatment of frostbite and many institutions base their protocols around  their 
current practice.

Introduction:
Ascension Columbia St Mary’s Milwaukee (ACSMM) is part of a large national 
health system with multiple facilities in Wisconsin

ACSMM Regional Burn Center
• Established in 1958, it is the fourth oldest burn center in the nation serving 

Wisconsin, upper Michigan, and northern Illinois

• Certified by the American Burn Association and the American College of Surgeons 
Committee on Trauma

• Specializes in all types of burn care (chemical, electrical, fire, frostbite, heat)  and 
skin conditions (Toxic Epidermal Necrolysis, Stevens-Johnson Syndrome)

ACSMM Full Thickness Frostbite Alteplase Administration Protocol
• Implemented in February of 2015

• Alteplase 0.15 mg/kg IV bolus then 0.15 mg/kg/hr over 6 hours, followed by a 
therapeutic heparin infusion for 3-5 days

• 2019 Update

• Alteplase 0.15mg/kg IV over 15 minutes then 0.15 mg/kg/hr for 6 hours, 
followed by either a therapeutic heparin infusion or therapeutic enoxaparin

Preliminary Data:
A total of 12 patients were identified during the specified time frame

Discussion:
Further direction and outcomes will be based on the results of the evaluation; 
however, potential opportunities include:
• Optimizing workflow and electronic health record order sets

• Developing pharmacy department workflow and resources

• Identifying delays in alteplase administration and initiating workflow adjustments

• Educating other Ascension Wisconsin hospitals with the initial management of 
severe frostbite to facilitate timely administration of alteplase
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Objectives:
The purpose of this study is to evaluate the use of alteplase for full thickness frostbite within ACSMM
• This evaluation will identify trends in patient characteristics, treatment metrics, administration time, and outcomes

• These trends will then be used to optimize the use of alteplase for the treatment of full thickness frostbite throughout 
ACSMM, with the potential of implementing initial action plans at other Ascension facilities

Methods:
Study Design
• Retrospective, observational cohort study

• Chart review from January 2015 – March 2020

Inclusion Criteria
• Alteplase administration for the indication of frostbite

Exclusion Criteria
• Alteplase administration for an indication other than frostbite

• Frostbite diagnosis without the administration of alteplase
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• Official diagnosis

• Comorbidities

• Kidney function

• Social history

• Location of frostbite

• Three phase bone 
scan interpretation

• Classification of 
frostbite

• Hennepin Score
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• Tetanus vaccine 
administration

• Rewarming time and 
duration

• Alteplase dose and 
route of 
administration

• Adverse events

• Post alteplase 
anticoagulation 
therapy

• Surgeries or 
procedures

• Any additional 
medication therapy T
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exposure prior to 
alteplase delivery

• Initial contact with 
paramedics or first 
responders

• Transport time from 
injury to ACSMM

• Time from arrival at 
ACSMM to alteplase 
administration
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s • Digits considered at 
risk for amputation

• Total number of digits 
amputated after 
alteplase 
administration

• Length of hospital 
admission

• Clinical follow up and 
outpatient therapies

Timeline:

Sept - Oct

• Protocol 
development

• IRB submission

Nov - March

• Patient 
identification

• Data collection

April - May

• Data analysis

• Identify trends

June

• Present results

Year 2015 2016 2017 2018 2019 (up to 11/14/2019)

Number of Patients 1 0 2 2 7


